The U3 small nucleolar ribonucleoprotein functions in the first step of preribosomal RNA processing.
The first cleavage in mammalian pre-rRNA maturation occurs near the 5' end within the 5' external transcribed spacer. Using mouse cell extracts, we show that this processing is abolished by micrococcal nuclease pretreatment. Autoantibodies that recognize the U3, U8, and U13 snRNPs (anti-fibrillarin) deplete processing activity from the extract and selectively immunoprecipitate both rRNA substrates and processing products from the reaction. Specific involvement of the U3 snRNP is demonstrated by native gel electrophoresis of the processing reaction followed by Northern blotting and by oligonucleotide-directed RNAase H abolition of processing activity. Our identification of U3 function is discussed with respect to the molecular basis of pre-rRNA recognition by the U3 snRNP, possible roles of U3 and other nucleolar snRNPs in rRNA processing, and the morphological organization of the nucleolus and the ribosomal transcription complex.